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Abstract (Basic) : JP 8023975 A 

Materials for immobilisation of biologically active substances 
comprises immobilised on the base material (specifically plastic, 
inorganic macromolecule, metal, natural macromolecule, ceramic) a 
macromolecular cpd. (mol. wt. 1,000-100,000) having a carbodiimide gp. 
or gps . 

Also claimed is a method for immobilising the biologically active 
substances (specifically: enzyme, hormone, antibody, antigen , hapten, 
peptide, DNA, RNA) . The macromolecular cpd. on which the carbodiimide 
gp. is fixed includes polycarbodiimides prepd. from 

organopolyisocyanates (e.g. 2,4- or 2,6- tolylene diisocyanate ) in the 
presence of a catalyst (e.g. 3-methyl-l-phenyl-2-phosphoren-l-oxide) 
(J. Appl. Polym. Sci. 21, 190 (1990)). The resulting carbodiimide cpds . 
may be immobilised on the material by spraying, immersion, brushing, 
stamp, vapour deposition or film coating method. The physiologically 
active substance may be fixed thereon in water or a buffer at 0-100 
deg. c. 

USE/ADVANTAGE - The biologically active substances can easily be 
immobilised on the material on the action of the carbodiimide gp. fixed 
on the material. The base material may be formed as film, plate, 
particle or moulding (e.g. beads, strip, multi-well plate, tube). The 



material can be used in a diaanostic fi*^iH 

immr^K-ii ^ uiagnoscic tield (e.g. immunoassay, enzvme 

immobilisation, nucleic acid fixation) ^i^^yme 
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to 0 1 9] x> ^^c«ii3ti-sc:i:T»^.*t, ;i© 

ffifCfe5S«^lt?l!li:LTtt, -OH, -NH2, -CO 
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^viT> #e.ti&*;v#>*'i'5H7 4. egtM'&Ke 

©3l^'J (;j-=^->X?l/» ^/;t9^;VX-7^JU6 3. 6 
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4, 4' -5;7xx;i^/^>v''f V->7^-M 6 2 g 
S7-h7tHa7^>8 8 6 g'1'T*;W3J?v'-^5 HbM 
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i^-f y>'7*-h0ii'&#l (S^g!|^=8 0 : 2 0) 1 fl 



#^¥8-2 3 9 7 5 

JO 

3. 9g<t;^;P3)?v'f5H<b«l« (3-;>C5F;i.-1-7 
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RNA Synthesizer) iciD, BlT©a»E^lODNA$ 
-S-^tfc. rcO-g-j^DNAOS' ji^iwtc;^ 
M^:/h7tf>'>7;p*U7*;?;75'iS' -if 3 >■ 

7i^-<h (aiLLipoREttM) ^^la^^ix^fc^ t^j- 

5' BGA GGA TCC CCG GGT AGO 
GAG CTC GAA TTC 3' 
[0 0 4 9] i^^}X'}'V>m<DQ Hu-^v-h 
® x;l/ 5 'K\Zti}Vtsi>-( 5 Hfl;^|^« 1 ® 0 . 1 m 
1£J0;k.. 6 0'CTmm>:^^3.'^-hLfc. >:7x;i' 
*^^>'-''^■7<fc<^ft#U 6 0'C-C3 04>l£«Ufc. 
e*5^>«»Sn&DNA^iJ=fV-j§}R (±eifi«E 
a^JlWl 0 pmo l/miaiacD*^) 0. 1ml* 

0 UTH;&t»>>x;i/ C9*®i5® 5A-:J^tt 



— saa— 



(7) 



3 9 7 5 



11 



12 



(tt«SJ#^l~5) C^J-aU 3 7t:T2l^lBIH«U 
It. BJgm ««*0. 3m If 5, 6lll«fc<i5fe^ 

(0 0 5 01 (2) «ittJ 

I;:. SJSBSA^tft (3X Bovine Serum Albunin (BSA) 
/0.2M NaCl/OlMTris HCl. 0.05X Triton-X-100) 0. 2 10 
ml^UfL. 3 7'CT3 05i-f>+3L-^-hbfc. BS 

y 3 (125pg/«l Streptavi 
din-Alkaline Phosphatase conjugate (CLONTECHfi)/0. 
2M Tris HCl, 0.05X Triton-X-100) 0. 1 m 1 £30 

1 (0.2M NaCl/O.lM TrisHCl, 0.05% Triton-X-100) 
0. 3mlt?l 0^)-:^-P3lHliSfe#U SfC, «fe»j«2 

(O.IM NaCl/O.lM Tris HCl, pH9.5/50b1 IfeCl j) 0. 
3mlTlilIi**^b&«> (iBg P-Nltropheny 20 

Iphosphate disodium salt hexahydrate/O.lMNaCl/O.lM 

Tris HCl, pH9.5/50ib1 MgCl 2) 0. Iml&lHlA, & 
fi-72l$W^fiRf£:$-&fc. 21^W)gm 



[0 0 5 1] *:ffi0!l2 

(1) T'f j7ayU'-h±'\®Xhl'7'hTlfi^>7;i' 

:}fJX5"k>S0>9 6>^V-<i7n7'V-hC0'i7xJV5?^ 

6-10) JP^i^-f 5 Yi^^^mm 1 © 50 

0. imi^ibpx. 6 ot:Tll^m>*:l^-^l- 
i;>7Jl'*«J7*X7T:J'— en^'^ay-hiiae (12 
5pg/inl Streptavidin-Alkaline Phosphatase conjugate 
(CL0NTECHS)/0.2M Tris HCl, 0.05X Triton-X-lOO) 
0. ImlSJBA. 3 7lCT3 0^'f>*3.'^-hb 
&. 

[00 5 2] (2) 

gfe#?Sl (0.2M NaCl/O.Bl Tris HCl. 0.05X Triton-X- 
100) 0. ZmX-QlO^-^-OZmm^h. at» 45 
}S2 (O.IM NaCl/O.lM Tris HCl. pH9. S/SOmlMgCl 2) 
0. 3ml-^l[5It5fe#bfc«. mmmi ( (lagp-Nltr 
ophenylphosphate disodium salt hexahydrate/0. IM Na 
Cl/0.111 Tris HCl, pH9. 5/50nl MgCl s ) 0. 1ml SJn 

A, wA'^2nwi^^m^^^f^' 2BtF5»m 

[0 0 5 3] *JS01I3 

S«i:bT<DJj^UXg^V>$SV'fi^D:;^W-h (SDMILO 50 



N BLlSAfflQ 6F:/l/'-l-type C (ffiS'^-i'9'f htt 

^J£5, 7. 8, 9?£fflVV 1 tlBllioaS^^ff 

ofc. ije^^^lK^f. 
[0 0 5 4] *i6t^l4 
atttLTO, |IS5tS]3-C^ffllx&t)C0tll»®^'J7. 

?g5, 7, 8. gSfflVi, ^iBW2tll»©tt»*ff-D 

fc. isms^ 1 ic^t-. 

[0 0 5 5] «Jfi«3i5 

1 1 l^«6©;&J*tti D , * )V#i^^ S H^b^«»^ 
?«lSrMb&-7'ri'n7'W-MC0. 0 1M®HEP 
ES (pH7. 0) -Cf&fib;tACTH'<yg^H:t'J=f 
T- ('<:^>i/a7ttS) (Img/ml) 0. 2 
ml^^^au. 6<mm t§tR£»T« ^-n-^^ 

ci©^f^&3(Hiig6t3)Eb&. -^uv^y^fm 

(1 0%BSAS;-&tyO. 01M©HEPES. pH 
7. 0) 0. 2ml S-^xJUC^ab. 3 7t;-e3 05i- 
RjC^-a-fc, '>x;i/©?§JS?:»T, 0. 0 1M©HEP 
ES (pH7. 0) 0. 2mlS^J'jiU^ 21 
(Ommimm^m.VTz, *riACTHT>7XI gG (C 
YMBUSA''f:t-y--rx>X'J Fas. Img/ 
ml©5 0%i^U-feD-X?^) SO. OlMOHEP 
RS (pH7. 0) Tl 0 0^gl;:#«ibfc?SJatO. Im 
1 SCrx^VC^^ab. Sfir3 0^>R{£;S*fcSf5«. 
^^SftT. 0. 0 1M©HEPES (pH7. 0) 
0. 2mlSii-aU jft^Ufc. il©Si^£3@l8Djg 
Ufc. ^Vi^XI gG^^I gG-7;V*U7*X7T 
^-ifn^v'cLy-h (Kirkegaaer & Perr:7Jj^5 h 'J 
-as, img/ml ©5 0%i^U-fen-X^jgt) S 
0. 0 1M09HEPES (PH7. 0t?1 0 0 0f&fc# 
flL/fc^tSO. 0 ImlSJPA. 05>SJS3ii 
fe, SJS«, ^JSSltTO. 0 1M©HEPES (pH 
7. 0) 0. 2ml S^j-aUtt^U^t. C©jif^€r3!l 
«Sr))iUy5:. "t7x;Pt::»«^ (5 0raM*«>ilS«^ 
?K(pH10. 0). BmMMgClz. 5mMp- — 
hD7x-;P'J>»2:J-bU'?A) 0. 0 1ml £30 
A, SCCTll^lSSfKS-a-fc. 0. IN^erhhU*? 
A*|g«0. 2ml£ftlA, Sl6:£#±^-&&. 
Stl-T4 0 5 nm(D®iRMSSISUfc. PIS©^!^* 5 
<i®'i7x;P (ttlsf#^i~5) Tffft^rc. 

[0 0 5 6] ^ISfi«3|6 

7j?UX?l/'>H-X [Poly(styrene-2« divinyl benzen 
e). 200-400iBesh] 5 g £*;U5l^i^< 5 Hffc'&tl^^R 
1. 2. 3. 4. 6, 10. 11. 12, li<r>^WS. 
(THFTl Of&l&S?) 1 0 0ml lr3 Oi)-|a«ittfe 

t-X£#fc. ;i©;«J>iu#i^^5Hfl:-&«J«Stf-Xi: 



— R.l'l— 



13 

Jffiltf g/1 0mHC3 7*CT?2l^|IIJSa«. If-XS 

mm^mi \zm?i. 2mmommo^ o 5 nmoimt 
[0 0 5 7] m&mi 

7;!^;^ U 7 * X :7 T i5' -if n >i^^ y- h 3 m 1 !c 

U ilW*5 0 0mlTjSfej|>. $2«|L.. XhP:/h7tf 
>'>7;i^;^j "J 7 7 T ^— 3 >-;;iy- NH^tr- 

[0 0 5 8] HiSfiillS 

(1) PET7-i';PA±^<DDNA:tUrf-7-©H5£ 
^'JX^I.>5^1/:7^1,_1. (PET) 7-i';i'A*lc 

Nfc^l^?giSl~4, 6. 1 0-1 3C!)#4rO. 
{^^Um l®100pmol/ml ^MM^m 

CO 0 5 91 (2) Iftffl 

Ifeffltt, CLONTECHtt©GENE-TECT Detection Systems^ 
^\ Wim. ■E-©Detection ProtocolJ:S£r>&. OTC 

(a) :/Dy+>^^ 

/W:/UA-.;/^ICDNA@)t7^;WA$An, 3%BS 40 
A^ffi2ml$jD;i. ST-C, 3 O^M >+ii.'^- h-f 

(b) X hk7'h7b'>'>7^1/;*)ij7:^X7ri'— ifn 
>>'a.y-h©jg^BSA^M$®§lf^m Xhl^y 

V7M=?y7})^1i 'J 7 7 r ^-if n >j;3.y- 

(c) i5fe# 

iifei^jgl (0.2M NaCl/O.lM Tris HCl, 0.05X Triton-X- 
100) © 2 m 1 T 1 0 ^-5-0 3 @«fej*f 

(d) /t-y7r-3^ 5« 



i|$K¥8-2 3 97 5 

«fe#«2 (O.IM NaCl/0.1M Tris HCl. pH9.5/50bi1 JfeCl 
2) ®2mlTl|5ISaf 5. 
(e) 

SKSm m»WL2 (O.IM NaCl/O.UH Tris HCl. pB9.5 
/SOiiil MgCh) © Im 1 + BC I P^Jg (50og 5-Broina- 
4-cliloro-3-indolylpliosphate/900ml Diiethylformaiid 
e) 3. 2w I +NBTJ8e (50ii« Nitro Blue Tetrazoll 
m/l.m Tdnethanol) 6. 4tf 1) 1ml Sft^, S 

10 (f) jg^ 

M«*S2fc^f. 
[0 0 6 0] ^;^ef99 

(1) PET±'K©^h^yh7tf>?>7Jl'*'J*;^7 

*«5«il 3 tH«©:SftT*;m?5?-f 5 Kft^ifeiSJK 1 ~ 
4, 6« 1 0-1 3<£Sffibf;7-f;uA{c, ;^M/:/h 
7\ii?y7)\ti u *x 7 7 k*3 yy^-f- v^m. 
(125pg/inl StreptavidiD-Alkaline Phosphatase conju 
gate (CLONTECHfi/0. 2M Tris HCl. 0.05X Triton-X-lO 

iaS$JSbTti;S:U7^;i.A {-^^yi;) lccfe©;fe©3 

[0 0 6 1] (2) ttta 

(a) gfcif 

SfeSURl (0.2M NaCl/O.lM Tris HCl, 0.05X Trlton-X- 

100) © 2 m It? 1 0 ^-is-:) 3 msmiy^i, 

(b) A''y7T-3^m 
Sfe^j^2 (O.m NaCi/O.lH Tris HCl. pH9.5/50iiil MgCl 
z) ®2mlTl@gg|bfc. 

5» (c) ^fi^f^ 

(O.IM NaCI/O.M Tris HCl, pH9.5 
/soul IfeCh) ©1ml + BCI P^jg (SOiig S-Broao- 
4-chloro-3-lBdoIylphosphate/90ftiil Dinethyl foraamid 
e) 3. 2m 1 (SOiiig Nitro Blue Tetrazoli 

um/LSal 70XethaDol) 6. 4ttl) Iml^ftl^, ^ 

(d) 

0 (1) ;^f7X±'\©DNA:tU=fV-©@)£ 

^tt@«i-4. 6, 10^1 smmu mmat 

fc j; f) D N A SBJt b&, 

(2) «^tH 

:SS:^2fcS-r. 
[0 0 6 3] SIJI^l 1 

(1) :y9X±^©X M/::/h7lfv'>7;P3!;>j3jxX7 
' mm 3 tl^«©;fy^T;!f 1 0 



— ivM— 



(9) 

15 

( 2 ) 

[0 0 6 4] IIJii0!ll2 

(1) |gS±'s®DNA:tU^V-®S^ 

H'(t-S-tl^»fil~4. 6. 1 0~1 3^*aU *SS«»J 
3 0 DN A*@l5tbfc. 

(2) «itb . 

[00 6 5] mmi3 

(1) iBS±'N(Z)XM/:/h7Hi?>7;V:«JU*X7r 

(2) m> 

i£g2(C*f . 

[0 0 6 6] fSi. J;e*JIW8~l SlCOViT. 
2 1 0 0 c m- 1 {i^Ofjm'M 5 FIC!|#*©!RW ^ 

[0 0 6 71 »SS0ill4 ■ 

2. 3, 4. 6, 1 1, 1 0, 1 2. 1 3(Df& 
(T H F T 2 0 C 1 0 WmmVTc^. 6 

0 1:, 3 0 ^j'Mlfc^Sb. *;uj|?$^'f 5 v^t^mm^^ 

ro35»clw> *!SW3tlsI^©:;^SCJ:0DN 
[0 0 6 83 Hi^Ml 5 

tS®5)ffitr. ^jfi«'J4i:|s|»rxhv:/h7ev>-7 
It. um^m2\z^t. 

[0 0 6 9] HJSlffll 6 

go. Tttm) 5 H^b'&'^jgtKl. 2, 

3. 4. 6. 10, 11, 12, 13®#«?»(THF 

r2omm lo^^ssibm 6o^-e3o^>ffi 



!t$W¥8-2 3 9 7 5 

iff 

^-1f_->3>2:Molecular Cloning 9.31-9.51(Molecul 
ar Cloning, a laboratory manual second edition, co 
Id Spring Harbor Laboratory press 1989)lC^£oTff 

[0 0 7 0] um^mt. DNAi^^av-*- (ss 

iitt®, DNA MW Satndard Markers, A-Hind III Diges 

t) 1 ft g« 1 %7i3u-'7.^)m^^Wfc6^mvrc^ 

-C, A DNA (Sfiji^tlS. bacteriophage Acl 857 S 
aia7 Ms) ST8ATA(SNEtt», Randon prinerBri 

otinylation KltSfflt^Tf^SbfeH^^^Mbv^n-::^ 

#ffbfc. $^tC, «^tiie, STRATAGENEttS, Flash 
(ftSlSS) Detection Systemlci Dfr-aifc. 

[0 0 7 1] H:«ei|l~15 

5 tmmizumvxit^mtvTc. mmt^i^ 2© 
r*«®j ©Jitc^-r. 

[0 0 7 2] Itg^Wll 7 («a5^lCi:5DNA©^tti) 

©■(fc;*iBi-&fcJ:?)@«fl;©*) 

75,_,;?/^i7^-Ml 3mp 1 8® 1 a c' Zffi^*© 
.7j(,5i5ro_->/f+)-^ h©'f^^5>2 9 b a s eSSS' 
U, DNA^^ (MIlLIPORESiSf, Cyclone Plus IW- 
RNA Synthsizer) {riD. KT©ia*SB^J©DNA^^ 

iSLfc, r©^^DNA©3' *«-S^5.2#i®IH?'J© 

f:i-5^>7*X7:^;V75^-< h (MILLIPORE«:IS) 
^, 5" 75 7U>*- (MILLIPOREam) 

ffi^!^Ji^fc^ lf;t5^>7*X7j;V75^'f htt, 
40 Br75yU>'*-tt. H2N-t?^bfc. 
^^gg^j 2 

5' H2N-GAG GAT CCC CGG GTA 
CCG AGC TCG AAT TBC3' 
[0 0 7 3] t-U7.9Uym-i^O-:tU-h (SUMILO 
N ELISAffl96F:/V-Mype A 

mii7s./m (D 5niz2% if }v^)V7)Vt}^v m 
=?-fmm9v-\^) ms. (2!«i^;v^';v7;i/TtK/p 

BSMtf^tS (PH7. 4) 05:0. ImX-^-D^Q. 
U ^fir2i^Wttlitfc. *-72[51iSfc}tS, 75^0 
50 >^-^fi!S-tf*5^>eii»DNA:tU:f7-»« aia 
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(10) 

^ 18 

it«E5fj2® 1 0 pmo i/m\mmAmmmm) o. *m^»nz^t 

lml^296i/JVi'JV7)l^7=\imm':73^JV5rK (m [0074] 



-23975 



I«2] 



10 0 7 5] 







m 




lijl^ (Ab3. ) 










1 


1 




J-/ Xi A 


4 4,1 
±0. 7 


0. 4 9 

±0. 04 


2 


1 






10. 9'^ 

±0. 9 


0- 6 7** 

±0. OS 


3 


5, 7-9 






3 0. 7 
±0. 5 


0.4 9 
±0. 02 


4 


5, 7-9 


PSJi 




1 0. 6 
±0. 4 


0. 62 
±0. 07 


5 


1 


PS^ 




5. 07 

±0, 03 


0. 9 7 
±0. 03 


6 


1 0-13 




DNA 


1 00 


1. 5 


7 


1-4, 6, 
1 0-13 






55. 5 


0. 5 


1 7 




PS« 


DNA 




2, 6 1 
±1. 36 







m 










8 


1 0-1 3 


PET7'f;^A 


DNA 


0 


X 


9 


1--4, 6. 
10-13 


PET7-f A'A 




0 


X 


1 0 


1-4, 6, 
1 0-1 3 




DNA 


0 


X 


1 1 


1-4, 6, 
1 0-1 3 






o 


X 


1 2 


1-4, 6, 
1 0-13 


m 


DNA 


0 


X 


1 3 


1-4, 6, 
10-13 






o 


X 


1 4 


1-4, 6. 
1 0-13 


mi 


DNA 


o 


X 


1 5 


1-4. 6, 
1 0^-13 


mL 




0 


X 



mm] ¥^6¥8«23B 

miEmmB^] 0004 

MiE*^] SOI 
[0 0 0 4] X. 

1. 5' 7^\z^^-)vm^^tmmt^t-m^ 

(p. J. R. Day, P. S. Flora. J. E. 
Fox, M. R. Walker, B i o c h em. 

J. , 2 7 8, 735-7-40 (19 9 1) M) 

z.(r>mmizm-r^m<o:^mz-o\^x\t. sore 

n R. R, Me t t e R. L. S v e n d E. 
R, Anal. Biochem. , 198, 138-1 
42 (1991), Jonathan N. K, Jos 
eph L. W, Joseph P. D, Rachel 
E. M, Mary C, EugeneL. B, Nuc 
leic Acids Res., 1 5. 2891- 
2909 (198 7), Allan J. M, Jeff 
rey R. B, TerenceW. P, Bioche 
m. J., 191, 276-279 (1 99 0) J. 
A, Running, M. S. Ureda, Biote 
chnirues, 8, 2 7 6-2 7 9 (1 990) 

2. -hD-fe;VD-xxai-'f n>K.i:.icuvWi^ti 
\m^Mm\zi:r)1^m^m^®& U . Sambro 
k, E. F. Frits h, T. Maniatis, M 
olecular Cloning, Cold Spr 
ing Harbor Laboratory Pre 
ss. Second Edition, page 2. 
109-2. 113 and page9. 36-9. 
4 6) LfeD, T£2.n^kr±-tl-t'MifSiiTH 
5£ (G. C. N. Parry, A. D. B. Ma 1 c o 
Im, Biochem. Soc. Trans., 17, 
230-231 (198 9)) -TSiSO^jaK^THS 

^A^sienTVi?.. 

miE^MmB^] 0 0 60 

[0 0 6 0] mmmQ 

(1) PET±'s©XhV^b7lfi^>7;V*'J*X7 
4. 6. 1 0~1 3£«[SL.fc7^;l^AlC, 7.hU-:fh 



<^mW-8-2 3 9 7 5 



(125pg/ml S t r e p t a V 1 d i n-A 1 
kaline Phosphatase conjug 

ate (CLONTECHK/0. 2MTris HC 
1, 0. 05% T r i t on-X- 1 0 0) &;<3;l'3i^ 

n -y Kb. 1 0 'mnfLXylt. 

CffiiEM^«S«] 0 0 6 2 

[0 0 6 2] IIJfi«»J10 

(1) ^f5X±'\©DNA:t'JrfV-®@S 

^ift^kl~4, 6, 10~13&««U *JSR8i 
i 0 D N A SB^bfc, 

(2) «a3 

||ilR8.<!:Pl«©;&fetC<tOS«DNASr1^fflUfc, ^ 
^$«2t::*-r, 

mmm:^^] 0053 

[0 0 6 3] I^IS^JI 1 

(1) 5!|5X±'vO;^bV7'h7tfi?>7;i'*U*X7 
S bMt-&tI^?S 1~46, 10~13 ^M'S\ ' 

9 1 i^«©*^ic<fc t) ;^ h v:/ h 7 1: J? >7)i'* u *x 

(2) 

&S2lC^f. 

[«iE»si«®«i was* 

[mjt*^^B«] 0 0 64 

\m.-nm ^ 

[«iiEl*I^f] 

[0 0 6 4] SUfiWl 2 

(1) ^:E±^ODNA:t'J::J-7-(7)H:e 

Nk'&'g9S^l~4. 6, 1 0~1 3SMSU ^iSfi^J 
8 t 0: 0 D N A feS^L/fc. 

(2) «lttl 

«SS<5d8 ti^«©*S(c:A0B5tDNA*ttaJL/JS:. « 



— !a7— 



(12) 



it#ffi¥8-2 3 9 7 5 



miEM0.m^^] mm 
mmn^mE^] ooes 

[0 0 6 5] sdieijia 



Hfl::&igl^j«l~4. 6, 10~13<&«gU IISSM 
(2) 



[^aS] ¥^7^8^2 3 0 
[^«IIEl} 

IWiEMMmU'f,] 0 0 0 5 
[0 0 0 5] 

C#i^ttiE2] 

[to5*^3Sg«] 00 15 

(0 0 15] ±IBS^J©JgtttUTtt. m^ii. y^)V 

[4iJE^j^«s«] mmm 

miEMM^S^] 0019 

to 0 1 9] X. Jl© 

m\z'bmism±mtvx\-i, -oh. -nh? . -co 



OH, -SH. -NH7;l/+;i'*i@^;frSfc^tl^l 

^#:K>^'1'y->7^-h2^;^^®K^S^::io 

(#i^«liE4] 

[MiE^vis^] mm9 

mm^ms^] 0052 

[SiE:;^ffi] 2jg 
[«ie;*i^] 

[0 0 5 2] (2) «ltt5 

iSfc)*?Sl (0. 2M NaCl/0. IM Tris 
HCI. 0. 0 5%Tr 1 t on-X- 1 0 0) 0. 3 
mlTl OiJ-:?:33l3lift^L.. Jgfc. gfe)t^2 (O. 1 
M NaCl/0. IM Tris HCI, pH9. 
5/5 Cm I MgC 1 2 ) 0. 3 m 1 T 1 Islffij^ L& 
^, SM^SfJlmg p-Nitrophenylp 
hosphate d is odium salt he 
xahydrate/O. lMNaCl/0. IM T 
ris HCI, pH9. 5/50^111 MgClj) 
0. Iml^JD^, ^&-V2m^^^R^-^^rc, 2^ 

tikiz, =&'i'x;i.4'OSM©K^s<£^)-jiytait|-sfflt'i 

miEMmmm^] mmm 

l^sEMmmS^] 0 072 
[«jE:^S] iSM 
HiIEl*3§] 

[0 0 7 2] it^m 1 7 (»ffi(C<t5DNA©Mffl) 

©fl:^ie-&K± 5@)£^b©M) 

7T-i^'^^?^-Ml 3mp 1 8® 1 a c' ZWS.'PO 
■7)V=J'i7n--y^-j)-^ h®tfi;j^f,2 9 b a s e£M5e 
DNA^^tS (MI LL I POREftS. Cyc 1 
onePlus DNA/RNA Synthsize 
r) (ciO. £^T©JiSgH^J©DNA<&^j^Lfc. ;:© 
^^DNA©3' *Si*^6 2#g©E^J©fig{ra, S 
^Wfcx M^:/ h 7 H x>7;l-;^ U 7 * X 7 r ;5'-if 3 



— sa«— 



X7*;U75^''f h (MI LL I POREttH) 

5' 75y-J>;f;- (MILLIPOREtt 



!|$ffi¥8-2 3 9 7 5 

5'Hi_N-GAG GAT CCC CGG GTA 
CCG AGC TCG AAT TBC_..3_L 



as) 



«]S:i5£SrKiSST#*"II 1 -18- 1 B« 

jic«ffisaKisii#^i>r 1-18-1 b« 



^«5S2;EiS«i#^Br 1-18-1 B« 
*«l5SaEiS«r#*«rr 1-18-1 B« 
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